The human prealbumin gene was tried to map by the analysis of gene dose effects on Southern hybridization bands of various chromosome 18 abnormalities. The z2P-labeled probe "pPAI" which contains the prealbumin cDNA hybridized to an 11 kb and a 4.6 kb Hind IIIfragments from cells each of which has a different chromosome 18 constitution. Autoradiograms (hybridization bands) for pseudodicentric 18 (trisomy of almost whole of a chromosome 18) showed 1.5-fold density compared with those of the normal diploid. Autoradiograrns for trisomy for 18q21.3-qter and monosomies for 18pll.2-pter and for 18q21.l-q21.3 were all not different in density from those of the diploid control. Our results provide evidence for regional assignment of this gene to 18pll.1-q12.3, most likely to cen-ql2.3.
INTRODUCTION
Prealbumin (PA) is a plasma protein with a molecular weight of 54,980, which consists of four identical monomer subunits. This protein is involved in the transports of thyroxin and retinol-binding protein by binding them. Previous studies showed that a single amino acid substitution in PA is associated with a hereditary systemic amyloidosis, familial amyloidotic polyneuropathy (Dwulet and Benson, 1983; Tawara et al., 1983; Nakazato et al., 1984; Ueji et al., 1984) . The nucleotide sequence of cloned PA-cDNA has been identified (Mira et al., 1984; Wallace et al., 1985) . Although the localization of the PA gene was assigned to chromosome 18 (Whitehead et al., 1985; Wallace et al., 1985) , the regional locus of the gene has not yet been ascertained. This report deals with the regional mapping of the PA gene by the analysis of gene dose effects on Southern hybridization bands from various chromosome 18 abnormalities.
MATERIALS AND METHODS
Chromosome preparation. Five-hundred and fifty-band stage prometaphase chromosome preparations were made with the ethidium bromide technique (Ikeuchi and Sasaki, 1979) Probe preparation. The prealbumin cDNA clone, pPA1, was isolated from a human liver eDNA library by screening with synthesized tetradecamer oligonucleotide probes (Mita et al., 1984) . The clone pPA1 consists of 669 nucleotides which contains 0.4 kb encoded information for 147 amino acids including whole human prealbumin sequence. The recombinant plasmid (Okayama-Berg vector) containing the prealbumin eDNA was 3~P-labeled by nick-translation and used as a probe. As probes for inner controls, a 0.65 kb of unique DNA sequence "AS5'e" and a 0.8 kb of unique sequence "2Ie" were also ~2P-labeled. AS5'e is a PvuII/SmaI fragment derived from the 5' flanking region of the argininosuccinate synthetase (ASS) gene, while 2Ie is a fragment obtained by EcoRI-digestion from the second intron of the ASS gene (Jinno et al., 1985) . The ASS gene is located on chromosome 9 (HGM8, 1985). The probes were hybridized to genomic DNA at a specific radioactivity of 8.5 x 105-I.0 • l0 G cpm/lane.
DNA isolation and Southern blot hybridization. Nuclear DNA was extracted from peripheral blood leukocytes of MH, YH and NC and from the four lymphoblastoid cell lines. Each DNA sample (10 ~g) was digested with a restriction endonuclease HindIII at 4 units per ~g DNA at 37~ for 6 hr according to the condition specified by the supplier (Takara Shuzo Co., Ltd., Kyoto). DNA fragments were separated by electrophoresis in 0.8~ agarose gel and transferred onto a nitrocellulose filter. Blotting, prehybridization, hybridization and washing were carried out according to a standard technique (Maniatis et al., 1982) . Autoradiography on Sakura X-ray films with an intensifying screen was performed at -70~ for 24-48 hr.
Densitometric analysis. The density of autoradiograms was analyzed compared with that for inner controls by a densitometer in order to know a dosage effect of the PA gene in each chromosome 18 constitution.
RESULTS
The results of Southern blot hybridization of the samples from the seven cells each of which has a different chromosome 18 constitution were shown in Fig. 1 . The probe pPA1 hybridized to an 11 kb and a 4.6 kb fragments in every sample examined. The density of these autoradiographic bands were well parallel with doses of D N A samples from a karyotypically normal person (Fig. 1) . Autoradiograms of the hybridization with the probes AS5'e and 2Ie showed a 7.2 kb band and an 8.1 kb band (data not shown), respectively. Each band with the latter two probes were used as inner controls when analyzing the relative density of the PA bands. The PA band of the 7307L cell and that of the KY cell showed 1.51-fold and 1.34-fold density, respectively, compared with that of the NC cell ( Fig. 2 and Table 1 ). On the other hand, autoradiograms of the cells 8011L, 7953L, MH and YH were all not different in density from those of the NC cells. These findings indicate that the locus of the PA gene is confined to the chromosome bands 18pl 1.1-q12.3, most likely to een-ql2.3. 
DISCUSSION
Our results that the autoradiograms of the cell 7307L with pseudodicentric chromosome 18 (trisomy of almost whole of a chromosome 18) showed an 1.5-fold density, i.e. three copies of the PA gene, compared with those of the karyotypically normal control provide evidence for assignment of the gene to chromosome 18, supporting the previous studies (Whitehead et al., 1984; Wallace et al., 1985) . The gene copy number between 2 and 3 in the cell line KY, which was estimated by densitometry, may reflect the mosaicism. The density showing two copies in the cell lines 7953L (trisomy for ]8q21.3-qter), the cell MH (monosomy for 18pl 1.2-pter) and in the cell YH (monosomy for 18q21.1-q21.3) further indicates that the PA gene locus is confined to chromosome regions 18pl 1.1-q12.3, most likely to cen-ql2.3. Since the locus of a gene should generally be assigned with at least two different ways of ascertainment, it would be necessary to confirm our conclusion by in situ hybridization.
An assignment of the PA gene to narrower region(s) will be performed by analyzing a structural chromosome abnormality involving the paracentromeric regions of chromosome 18. Another strategy for regional mapping of the gene may include a linkage study with other gene markers. However, a very few genes or markers have been known on chromosome 18 (HGM8, 1985) , and only a possible gene to be used is the thymidylate synthetase gene of which presumed locus is in the range of 18pter-ql2 (Hori et al., 1985) . Therefore, our conclusion of assignment may conversely help in the localization of other genes. In other words, the PA gene is an appropriate gene marker on chromosome 18.
